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Dear Governor King: / : v

I am forwarding for your use a copy of the Fisherville Pond Dam Phase
I Inspection Report, which was prepared under the National Program for
Inspection of Non-Federal Dams. The report is based upon a visual
inspection, a review of past performance, and a preliminary hydro-
logical analysis. A brief assessment which emphasizes the inadequacy
of the project spillway under test flood conditions is included at the
beginning of the report. - . i

The preliminary hydrolegic analysis has indicatgd that the spillway
capacity for the Fisherville Pond Dam would likely be exceeded by
floods greater than 22 percent of the Probable Maxfimum Flood (PMF),
‘the test flood for spillway adequacy. Screening criteria for inftial
review of spillway adequacy specifies that this class of dam, having
insufficient spillway capacity to discharge fifty {50) percent of the
PMF, should be adjudged as having a seriously inadequate spillway and
the dam assessed as unsafe, non-emergency, until more detailed studies
prove otherwise or corrective measures are completed. :

The classification of "unsafe" applisd to a dam because of a seriously
inadequate spillway is not meant to indicate the same degree of
emergency as would be associated with "unsafe" classiffcation applied
for a structural deficiency. It does mean, however, that based on an
initial screening and preliminary computations there appears to be a
serious deficlency in spillway capacity. This could render the dam
unsafe in the event of a severe storm which would likely cause
overtopping and possible failure of the dam, significantly tncreasing
the hazard potential for loss of life downstream from the dam.
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Honorable Edward J King

It is recommended that within twelve months from the date of this
teport the owner of the dam engage the services of a professional ot
consulting engineer to determiné By more sophisticated methods and
procedures the magnitude of the spillway deficiency. Based on this
determination, appropriate remedial mitigating measures should be
designed and completed within 24 months.of this date of notification. -0
In the interim a detailed.emergeﬁcy:qpetation plan and warning system
should be promptly developed. During periods of unusually heavy
preciptiation, round-the-clock surve.llance should be provided.

I have approved the report and 9upp6rt the findings and recommenda-
tions described in Section 7, with qualifications as noted above. 1
request that you keep me informed of the actions taken to implement
these recommendations sinceé this follow-up is an important part of the
non~Federal Dam Inspection=Program.

A copy of this report has been forwarded to the Department of Environ-
mental Quality Engineering, the cooperating agency for the Common-
wealth of Massachusetts. This report has also been furnished to the
owner of the project, Kaltsas Brothers, Inc., 120 Main Street,
Grafton, Massachusetts 01519.

Copies of this report will be made available to the public, upon
request to this office, under the Freedom of Information Act, thircy
days from the date of this lettar.

I wish to take this opportunity te thank you and the Department of
Environmental Quality Engineering for the cooperation extended in
carrying out this program. -

Sincerely yours,

JOHN P. CHANDLER .
'_dolonal, Corps of Engineers
. Division Engineer
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NATIONAL DAM INSPECTION
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PHASE T INSPECTION REPCF™
BRIEF ASSESSMENT
Identification No.: MAQOS7T7 T:;
Nlarme of Dam: risherville Pond o
Town: Grafton . fﬂﬁiﬁ
County and State: Worcester Coﬁnty, Massachusetts :f;;_

Stream: Blackstone River

Date of Inspection: September 20, 1678

Fisherville Pond Dam 1s an earthfill dam with a
stone masonry, narrow crested spillway. The dam, which
was constructed in about 1382, has a total length of
810 feet, including the embankment, spillway, ocutlet
works, and diversion structure. The embankment has a.
maximum height of 10 feet and is approximately 650
feet long, The 200=-foot long spillway 1s constructed
of granite blocks stepped on the downstream side.
There is a low level ocutlet structure at the east end
of the spillway. There is also an abandoned gated
diversion structure at the west end of the dam ¢on the
Blackstone Canal.

Fisherville Pond Dam was neither designed nor
constructed according to current approved state-of-the-
art procedures. Based upon the visual inspection
at the site, the limited engilneering data, and 1iftle
evidence of operating or mailntenance procedures, it
was concluded that these are deficiencies that must be
corrected to assure the continued performance of this
dam. Generally, the dam is considered to be in fair
condition, Because of the potential danger to llves
and property downstream of Fisherville Pond and accord-
ing to the Corps of Evgineers guidelines for the classi-
fication of hazard potential, the dam has been placed
in the "high" hazard category.

The following visible signs of distress indi-
cate a potential hazard at the site: seepage at the
downstrean toe of the dam, lack of adequate riprap

FISHERVILLE POND DAM
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provectior on the upstrean face of the dan, thick vege-
tation and trees growing downstrean of the dam, debris
scattered on the dam, 1inoperable slide gates on the
Blackstone Canal diversion structure, accumulation of
debris in the 1inlet channel for the ocutlet and diver-
sion structures, and missing or cracking martar on the .
storne masonry training walls at the outlet and diver~
slon structures.

#vdraulic analvses indicate that the splilway czn
discharce a flow of 13,000 cubic feet per secand (cfs)

at elevation (E1) 296.0, which i1s the average elevation3'

o the crest of the dam, . The test flood (full PNF)
produces an outflow of 58,800 c¢fs and would overtcp the
dam by about 8.2 feet., The spillway can discharge only
22.1 percent of the test flood before the dam is over-
topped. In the .vent of overtopping, complete fallure
of the dam could sccur. .

It is recommended that the Owner employ a. qual-
ified consultant t¢ evaluate the stahility of the dam,
evaluate the seepage at the downstrean toe of the dam,
and conduct a more detalled hydrologic and hydraulilc

investigation. It is also recommended that the Qwner f:l

repair the slide gate on the outlet structure, repalr
gates and gate-operating mechanlsms cn the diversicn

structure, clear debris from inlet channels at botn the: T
outlet and diversion structures, add riprap to the up- .=
streanm slope of the dam, remove debris from the dam, and.

remove all trees and brush from the dam and downstream .

of the toe of the dam. The Owner should also 1mplementl‘

a systematice program of 1nspectlon and naintenance.

The above recommendations and'remedial measures
should be iImplemented by the Owner within a period ef

two years of receipt of thils Phase I Inspection Repart:

An alternatlve to these recomnendatlons would be
1ng the pond and k hing or remgving th

Edward M. Greco;_'.El
ProjJect Manager

Metecalf & Eddy, Inc.

Connecticut Reglstration

Approved by: \\Q:> No. 08365

Vice President : f{ -:%
Metcalf & Eddy, Inc. :;ﬂ Huﬁm: =
@ v B 1503 o “ l':

';;\_-.f"‘/(/s‘
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This Phase I Inspectien Report on Figherville Pend Yanm

has been reviewed by the undersigned Review Bcard members. In our
opinion, the reported fiudings, conclusicns, and recommendations are
consistent with thez Recermended Guidelines for Safetv Inspection of
Damps, and with good engineering judgment and practice, and is hereby
submitced for apprnval. '

130 F Dbty

RICHARD F. DOHERTY, MEMBER (_/
Water Control Branch
Engineering Divisioa

i T

CARNEY M. TERZIAN, MEMBER
Design Branch
ineering Division .

M//m%:ﬁ/

JOSEPH A. MCELROY, CHAIRMAN .
Chief, NED Materials Testing Lab.
Foundationg & Materials Branch
Engineeriug Division

APPROVAL RECOMMENDED:

£ B. FRYAR /

Chief, Engineering Division




PREFACE

I! This report 1s prepared under guldance contained -® .
E in Recommended Guidelines for Safety Inspection of Danms, S
for a Phase I lnvestigation. Goples of these guldel:i:les
may be obtalned from the Office of Chlef of Englneers,
washington, D. C. 20314, The purpose of a Phase T o
Investigation 1s to ldentify expeditiously those dams R
" which may pose hazards to human 1i1fe or property. The -~
assessment of the general condition of the dam is based T
upon avallable data and visual Iinspectlions. Detalled
investligatlon, and analyses Involving topographlc map-
ping, subsurface Investigztions, testlng, and detailed S
cemputational evaluatlons are beyond the scope of a MR
Phase I Investigation; however, the investigation is 2
intended to identify any need for such studies. :

In reviewing thls report, 1t should be reallzed
that the reported conditicn of the dam 1s based on obser-
. vations of fleld conditions at the time of inspection =
e along with data available to the inspection team, In ®
cases where the reservolr was lowered or drained prior
to inspection, such actlon, while improving the stabll-
1ty and safety of the dam, removes the normal load on
the structure and may obscure certain conditions which Jeome
o might otherwlise be detectable 1f inspected under the . RO
l normal operating environment of the structure, : .9

It i1s impcrtant to note that the condition of a
dam depends on numerous and constantly changing internal
and external condiftions, and 1s evolutionary in nature.
It would be incorrect to assume that the present condi- PRI
)] tion of the dam will continue to represent the condition ot
. of the dam at some point in the future. Only through
continued care and inspectlion can there be ¢ny chance
that unsafe ccnditions be detected.

Phase I inspectiocns are not intended to provide -
deta’led hydrology and hydraulic analyses. In accor- 8
dance wilth the established Guidelines, the Splllway Test C e
flcod is based on the estimated "Probable Maximum Floog"
for the region (greatest reasonably possible storn run-
off), or fractions thereof. Because of the magnitude and T
rarity ¢of such a storm event, a finding that a spillway RO
will not pass the test flood should not be interpreted : d :
as necessarily posing a highly inadequate condition. T
The test flood provides a meazure of relative spillway e
capacity and serves as an aid in determining the need ;h”fﬁ
for more detalled hydrologic and hydraulic studies, con~ NS
. sidering the size of the dam, 1ts general conditions and
- the downstreamn damage potential.

FISHERVILLE PORD DAM
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OVERVIEW
FISHERVILLE POND L
GRAFTON, MASSACHUSETTS sl

.

VIEW OF DAM FROM UPSTREAM OF EAST ABUTMENT

Location and Direction of Photographs
Shown on Figure in Apnendix B
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NATIONAL DAM INSPECTION
‘ PROGRAM

PHASE I INSPECTION REFPORT

FISHERVILLE POND DAM
SECTION 1

PROJECT INFORMATION

1.1 Geneoal

a. Authority. Public Law 92-367, August 8, 1972,

b.

authorlzed the Secretary of the Army, through
the Corps of Engineers, to iniltiate a national
programn of dam inspection throughout the
United Statea. The New England Division of
the Corps of Engineers has been assigned the
responsibility of supervising the inspection
of dams wilithin the New England Region.

Metcalf & Eddy, Inc. has been retained by the
New England Division to inspect and report on
selected dams in the State of Massachusetts.
Authorization and notice to proceed was lssued
to Metcalf & Eddy, Inc. under a letter of July
28, 1978, from Ralph T. Garver, Colonel, Corps
of Engineers. Contract No. DACW 33-78-C-0306

" has been assigned by the Corps of Englneers

for this work.

Purpose

(1) Perform technical inspection and evalua~
tion of non-Federal dams to identify
conditions which threaten the public
safety and thus permit correction in a
timely manner by non~Federal interests.

(2) Encourage and assist the States to ini-
tlate quickly effective dam safety pro=-
grams for non-Federal dams,

(3) Update, verify and complete the National
Inventory of Dams.

FISHERVILLE POND DAM
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(3) Height: Main dam: 10 feet - maxlimum
(L) Top width: Main dam: 15 feet
(5) Side slopes: Main dam - Upstrean: 1.5
© to 3.6:1
Downstream: 1.5 to 2.7:1
(6) Zoning: Unknown
(7) Impervious core: Unknown
(8) Cuteff: Uaknown, except for a short
stone cutoff wall extending 25 feet fronm
west spillliway wall intc dam

{(9) Crout curtain: Unknown

Spillway

(1) Type: MNarrow-crested weilr - no
flashboards: - o

(2) Length of weir: 200 feet
(3) Crest elevation: 289.0
(4) Gates: None

(5 Upstrean channel: 3tone masonrj. and
stone masonry wingwalls.

(6) Downstream channel: Downstream face of
welr is stepped stone masonry. Below
this is a natural stream bed.

Regulating Outlets. The low level outlet at
the dam 18 a 6-foot by 6=foot slide gate
located at the east end of the splllway. The
cutlet has a capaclty of 200 cfs (2.2 cfs per
square mile). 'This gate reportedly 1is used
every spring and fall. A second outlet con-
sists of six wooden slide gates in the Black=-
stone Canal diversion structure. 3Since the
six handwheel operating mechanisms are
rusted, this outlet 1s inoperable.

FISHERVILLE POND DAM
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reservolir 1s open water, whereas the re- : .
mainder 1s covered with a growth of swanpy o
cattalls and 1s heavily silted. D

The spillway 1is situated near the east abut-
ment of the dam, The spillway 1s a narrow-
crested welr constructed of granite blocks
stepped on the downstream slde. There 1s a =
small bedrock outcrop on the downstream side L
near the east end of the splllway. The splll- o
way is 200 feet long and about 13 feet high.
There are no flashboards on the spiliway. The
side walls of the spilllway are constructed of
mortared stone and are 8.7 feet (west side) ' s
to 13.0 feet (east slde) above the crest,. »
The upstream face of the spillway is shown on
drawings (see Figure B-2) as riprap or paving,
sloping at 2:1 covering an earth fill.

. The Blackstone Canal (see Figure B=-l) 1is an
open c¢hannel that bypasses water from the _
Blackstone River through the west end of the
dam, underneath the factory and beneath Main
Street through an arched stone bridge., Down- -
stream of Main Street, the canal is a separe .
ate cpen channel that connects further down-
stream with the Blackstone River. . A gated
diversicn structure is located on the canal ..
at the west abutment of the dam. The diver-
sion structure 1is 32.8 feet wide and about 16
feet high. It is covered with a concrete
bridge about 10 feet wlde. The entire struc-
ture 1s concrete except for the two side walls
constructed of mortared stone. There are six
handwheel operatlrg mechanisms on the top of
the bridge at the upstream side connecting to
the wooden slide gates, each 7.5 by 4.5 feet
in dimension. There 1s conslderable trash and
debris floating on the upstream water surface
collecting on the slide gates. The west bank
of the canal immediately downstream of the
gate structure is covered with rock. Further
downstreanm, In the canal, there are vertical
slde walls constructed of dry stone masonry

‘ which extend downstream to the factory. A

' footbridge and trash gate made of wooden tim-

bers 1s located part way between the diversion e

structure and the factory. A slide gate 1intake wn

is located on the outside wall of the factory. o
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The ocutlet structure for the dam 1s located
at the east end of the spillway (see Figure
B-1)., It is about 18.6 feet high. The
intake consists of two straight vertical
stone masonry walls about 4,5 feet thick with
mortared Joints. The distance hetween the
intake walls 1s 9.5 feet. The east wall
extends a considerable distance downstream of
the structure at the east dam abutment. The
bottom 7 feet of both downstream tralning
walls 1s concrete and each 1s 7 feet long. A
concrete walkway 5.5 feet wide extends from
wall to wall. A vertical concrete headwall
extends from the sidewalk to the top of an
opening for a 6=foot by 6=-foot wooden slide
gate. The headwall 1s partially recessed on-
the downstream face. One handwheel operating
unit for a rack and pirion gear-ralsing
mechanism 1s located on the upstream edge of
the concrete walkway. The elevation of the
bottom of the slide gate 1s 283.3, about 5.7
feet below the splllway crest. There ls sone
leakage Iin the top east corner of the slide
gate.

The discharge channel for the outlet struce-
ture exposes some bedrock outerops. The
channel converges downstream with the
Blackstone River channel, forming a small
Island. The Blackstone River subsequently
flows underneath the Main Street bridge
located about 700 feet downstreanm of the dam.

Size Classification. Fisherville Pond Dam is
classified in the Tintermediate" category
since 1t has a maximum helght of 10 feet and
a maximum storage capacity of 1,360 acre-
feet.

Hazard Classification. Fisherville Pond is
situated in an undevelcped rural area north
of the Town of PFlsherville in the Town of
Grafton. There is a large factory immedi-
ately downstream of the dam. Some residenw
£1al and small commerclal hulldings are
sltuated near the east side of the Blackstone
River along Main Street, less than 10 feet
above the elevation of the streamhed. In the
event of overtopping and complete failure of
the dam, more than a few lives could be lost

FISHERVILLE POND DAM
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in the factory downstream of the dam and
excessive property damage could occur in the
factory and in the downstream areas along
Maln Street. Accordingly, the dam has been
placed in the "high" hazard category.

Cwnership. The dam is presently owned by
Kaltsas Brothers, Inc., 120 Maln Street,
Grafton, Massachusetts. 01519, DMr. James
Kaltsas (telephone: 617-757-0264) granted
permission to enter the property and lInspect
the dam. Prior to 1955 the dam was owned by
Pisherville Realty Trust.

‘Operator. The only known operators of this
dam are personnel of the Duralite Co., Inc.
Thls company leases the factory immediately
downstrean of the dam as well as the water
rights from Kaltsas Brothers, Inc.

Purpose of Dam. The earliest records in 1923
indicate the dam provided storage water for a
mill at the site, The dam now serves no
direct function although indirectly 1s used
for flood centrel. - ‘

Design and c@n§t¥3ction'ﬁistorx. The enly
plans available for this dam are dated 1882.
At that time, the dam was owned by Fisher
Manufacturing Co. Ownership was transferred
to Fisherville Manufacturing Co. by 1945,
then to Fisherviile Realty Trust by 1955,
Prior to 1963, the dam was the property of
Prest Wheel, Inc. By 1968, ownership was
transferred to Kaltsas Brothers, Inc. In
1969 ownership was shared by Kaltsas
Brothers, Inc, and Prest Wheel Company. The
dam 1s presently owned by Kaltsas Brothers,
Inc.

Previcus inspection reports indicate no leakw
age from the dam and reports from 1929 to
1967 reveal the dam was "OK", 1In 1935, 1945,
and 1963, trees and brush on the dam embank-
ment were repcrted.

The use of 12«inch high flashboards on the
spillway was reported in the period of 1639
through 1942. The 1933 inspection report

FISHERVILLE POND DAM
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recommended replacement of about 30 feet of

‘the stepped stone spilllway apron that had

washed out. 1In 1945, these repalrs were
made. In 1955 some damage to the east end of
the splllway was observed, but was not
defined due to high water., The 1963 inspec-
t'on report recommended patchwork on the
easterly spillway abutment wall and in 1968
remortaring of both walls was recommended,
The spillway and downstream channel was
clogged with debris in 1963, as well as the
intake channel to the outlet structure.

Fisher Manufécturing reportedly complained
about flooding of the mill bullding immedi-
ately downstream prior to 1855. This would

infer that a dam exlsted on the site prior to

1882, Along the Blackstone River, reservoir
storage capaclties were reportedly diminished
by the rapld accumulation of silt in 1938,
1954 and 1955. There is no mention in the:
records of overtopping 1n 1955, although the
road downstream was reportedly washed out.

. Flooding in March, 1968, of the first floor
. of the factory building 13 reported to be the
- result of water unable to {low downstream

since the channel and poend bettom below the
bridge on Main Street were silted up. (The
canal gates were wide open.) . lIn-early March,
1969, the owner of this dam sent a letter to
the owner of the O'Donnell Dam downstream
requesting that the O'Donnell gates be cpened
to prevent flooding at the mill. In latter -
March, 1969, 12 inches of water were reported
on the spillway crest during flcoding of the
basement in the mill building. An earth dike
was then constructed in April, 1969, along
the banks of the Blackstone River and along
the mill. In May, 1969, officlals from the
Tewn, County, State and Federal government

" visited this site as part of a proposed flosd

control project. In a 1969 letter to the
Honorable Congressman Harold D. Donahue, a
commission made a number of recommendations .
for flood control including dredging of
Fisherville Pond, Farumsville Pond (down-
stream) and the river from the dam down to
the Main Street Bridge, and increasing the
bridge span. (The bridge construction, which

FISHERVILLE PQND DAM
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was completed in 1957, has a clear span of 82
feet.,) However, further flooding in the mill
was st1ll reported in February, 1970.

A drawing dated 1882 indicated gates on the
canal and a new bridge over the carai. In
1922, some cement foundation repalrs were
made to the canal head gates. An inspectlon
report dated 1963 states that the canal gates
were In falr condition and the channel was
clogged with debris. According to an inspec=-
tion report dated 1968, the canal gates were
beginning te¢ deteriorate and again the lInlet
was blocked with debris. A log boom across
the gates was recommended to prevent trash
accumulatlon in the gates.

Normal Operational Procedures. The outlet
gate just east of the splllway 1s reportedly
operable. It 1s reportedly used every spring

~and fall to regulate water level to avold

flooding at the mill. The splllway 1is
ungated and has no flashboards.

The six slide gates at the Blackstone Canal
diversion structure are inoperable.

Pertinent-D&ta

a.

Drainage Area. The drainage area for
Fishervilie Pond is approximately 85,760
acres (134 square miles). It consists of
mostly hilly woodland areas with limited
agricultural development, and a2 large number
of towns and citiles,

Discharge at the Dam Site. Uncontrolled
discharge at the dam site flows over the
200~-foot long granite stone narrow-crested
welr at the east end of the dam inte the
Blackstone River stream channel. The channel
is approximately 220 feet wide at the down-
stream edge of the spillway, including the
outlet channel. The downstream splllway
surface 1is stepped stone masonry except for a
bedrock outcrop on the east end of the
spillway. There iz an island Just downstream
of this bedrock ocutcrop. The river channel
is relatively clear except for a few over-
hanging trees and bushes and on the east

FISKERVILLE POND DAM
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side some stone and other debris. The river
channel flows underneath & tridge on Main
Street about 700 feet downstream ol the dan.
There has been some minor erosion of the
man-made dike along the west bank of the main
river channel.

Hydraulic analyses Indicate that the splllway
can discharge 13,000 c¢fs at about E1 296.0
which 1s the average elevation of the crest
of the dam.

An inflow test flood of 60,000 e¢fs (the full
protable maximum flood) adjusted for sur-
charge storage results in a maximum discharge
of 58,800 ¢fs. This outflow will overtop the
dam by 8.2 feet. There are no records of dam
overtopping. However, flooding of the mill
immediately downstream of the dam was
reported in 1968, 1969 and 1970.

Controlled discharge was formerly“thﬁough the
Blackstone Canal diverslon structure slide
gates which are closed and no longer oper~
able,

Elevation (feet above Mean Sééfﬁ°wé1' MSL)
& benchmark of 289 on the Grest of the Spille
way was estimated from a U.S. Geological
Survey topographic map.

(1) Top dam: Main Dam: 295.6 tec 300.0
(2) Test flood pool: 304, 2

(3) Design surcharge (original design)
Unknown

(4) ?ull)flood control peol: Not applicable
N/A

(5) Raecreatien pool: N/A
(6) Spillway crest: 289.0

(7 Ugstrean portal invert diversion tunnel:
N/A

FISHERVILLE POND DAM
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(8)

(9)

d, Reservoir ;

(1)
(2)
(3)

e, Storage (acre-feet)

Stream bed at dam (cutlet channel): e
283.0 R

Maximun tailwater: 230.3

Length of maxirum pool: 4,000 feet

Length of recreation pool: MN/A

Length of flood control pcol: N/A

(1)

(2)
(3

(5

(5)

Test flood surcharge (net): 2,800 at
El 304.2

Top of dam: 1,360

Flood control pool: ‘N/A
Recreation pool: N/A
Spillway crest: 250 |

f. Reservoi:r Surface (acres)

(1)
¥(2)
(3)

(%)

(5)

g. Dam
(1)

(2)

Top dam: 185

Maximum pool: 185
Flood~control pcol: N/A
Recreation poocl: 185
Spidlway crest: 185

Type: Main dam: earthfill

Leﬁgth: Main dam: 650 feet’

W¥Based on the assumption that the surface area will
not significantly increase with changes in reservoir
elevation from 289 to 304.2

FISHERVILLE POND DAM
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(3) Height: Main dam: 10 feet - maxlimum
(L) Top width: Main dam: 15 feet
(5) Side slopes: Main dam - Upstrean: 1.5
© to 3.6:1
Downstream: 1.5 to 2.7:1
(6) Zoning: Unknown
(7) Impervious core: Unknown
(8) Cuteff: Uaknown, except for a short
stone cutoff wall extending 25 feet fronm
west spillliway wall intc dam

{(9) Crout curtain: Unknown

Spillway

(1) Type: MNarrow-crested weilr - no
flashboards: - o

(2) Length of weir: 200 feet
(3) Crest elevation: 289.0
(4) Gates: None

(5 Upstrean channel: 3tone masonrj. and
stone masonry wingwalls.

(6) Downstream channel: Downstream face of
welr is stepped stone masonry. Below
this is a natural stream bed.

Regulating Outlets. The low level outlet at
the dam 18 a 6-foot by 6=foot slide gate
located at the east end of the splllway. The
cutlet has a capaclty of 200 cfs (2.2 cfs per
square mile). 'This gate reportedly 1is used
every spring and fall. A second outlet con-
sists of six wooden slide gates in the Black=-
stone Canal diversion structure. 3Since the
six handwheel operating mechanisms are
rusted, this outlet 1s inoperable.

FISHERVILLE POND DAM
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2.3

2.4

SECTION 2
ENGINEERING DATA

General. The only plans avallable for Fisher-
viile Pond Dam are 1882 plans of the spillliway,
dart and canal. There are no speciflicatlons cr
computations avallab’e from the Owner, State,

or County offlces, relative to the design and
construction cf the dam. The remaining data
available for thls evaluatlon were visual observa-
tions made durlng inspectlon, review of previcus
inspection reports, and conversaticons with the
Owner, the nlll occupant, State and County
perscnnel,

We acknowledge the assistance and cooperation of
personnel of the Massachusetts Department of
Public Works: Messrs. Willis Regan and Raynmond
Rochford, and of the Massachusetts Department of
Environnental Quality Engilneering, Division of
Waterways: Messrs. John J. Hannon and Joseph
Tagallo, :

Alsc, we acknowledge the cooperation and assis-
tance of personnel from the Worcester County
Englneer's Office: Messrs. John Q'Toole, Joseph
Brazauskas, and Mr. Wallace Lindquist - recently
retired from cocunty service.

Mr, James Kaltsas granted permisslion to enter the
property and inspect the dan,

Construction Records. There are no construction
records available. ‘

Orerating Records. No operating records are
avallable for the dam and no daily record is kept
of the elevaticn of the pool or rainfall at the
dan site.

Evaluation

a. Availabllity. Due to the age.of this dam,
there 1s limited engineering data available.

b. Adequacy. The lack of in-depth engineering
data did not allow for a definitive review.
Therefore the adequacy of this dam could not

FISHERVILLE POND DAM
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be assessed frenm the stardn f reviewling
design anrd ceonstrustion data, btut is based
primarily on visuzal inspecticn, rast perfcr-
mance history and engineering Judgment,

&
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(R e]

Valigity., The limited englneering data
avallzble is valld for thils assessment.

TISHERVILLE POND DAM
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(I | VT3UAL INSPECTION

3.1 TFindings T

a. General, The Phase I lnspectlon of the dam
- at Flsherville Pond was performed on
. September 20, 1978. A copy of the inspection
checklist 1s inecluded in Appendix A. Pre- o
vious 1nspections of thls dam have been made
by others since 1929. A partial listing of
these 1nspeccions is in 3ppendix B.

Lt
]

R 1A

Y

\
1

R IR

b. Dam. In general, the dam is in falr condi-
tion. A narrow pool of dark stagnant water
about 130 feet long at the downstream toe of
the dam extends into a downstream seml-swamp

. S area and indicates seepage through or under- e

. R neath the dam. Surface runoff from the crest o
' appears to be eroding the upstream and down- S

stream faces, particularly, near the west o
~ training wall of the spilliway. The west hsalf i
of the downstream face 1s partially ercded. . -
Both slopes and the crest are covered with

S I brush, trees and scattered debris, including »
o & wood platform and telephone pole, In addi- IR
.. tion, a large animal burrow about 1 foot in Ry
A dlameter and at least 3 feet deep was

observed, There 1s no riprap protection on
the upstream slope except for a few pleces of o
| ] stone just west of the spillway. .

¢. Appurtenant Structures. The stonework of the ol
splliway 1s in good to failr condition, Some e

of the mortar of the spillway sidewalls is éf
missing or has cracked. At the time of e
inspection, water was flowing over the spill- ®

_ way. The east splliway stone sldewall which
‘o also serves as the west outlet sidewall, was
covered with a growth of vines and brush.

The maln downstream channel is relatively ,Q
clear of debris and vegetation. There are a o
few overhanging trees on the east slde 9

channel, There has been some minor erovsion
of the man-made dlke along the west bank of
the main river channel.

FISHERVILLE POND DAM !.
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The outlet structure at the east end of the
splllway 1s in failr condition. The inlet
which was not completely visible was clogged
with floating debris. The inlet to the gate
structure is two mortared masonry stone
walls. There 1s leakage from the upper east
corner Oof the deteriorated slide gate. The
wooden slide gate 1is 6 feet by 6 feet and 1s
ralsed by a wheel connected to a rack and

pinion raising mechinism. The gate 1is report-

edly operated every fall and spring to regu-
late water level to avold flooding at the
mill, The outlet from the gate structure is
two mortared masonry stone walls with the
lower portlons concreted. Some of the mortar
of the lnlet and outlet walls 1s missing or
has cracked., There 1s no spalling of con-
¢rete in the outletl walls and headwall.
There are some bedrock outcerops in the down-
stream channel, The . channel is relatively
clear except for a few overhanging trees and

_bushes and also some stone and other debris,

The second outlet which 1s a2 diversion struc-
ture on the righc abutment on the Blackstone
Canal is in poor condition. The entire
structure including the bridge 1s concrete,
except for the mortared mascnry side walls.
The concrete is in fair condition with minor
cracking, except btelow a high water mark
where the conerete is spalled. Some of the
mortar of the outlet sidewalls is missing or
has cracked. The six wooden slide gates are
inoperable due to debris clogging the up-
stream face and six rusty deteriorating hand
wheel mechdanlsms. There 1s severe leakage
through the gates. fTwo of the six units are
inaccessible due to the fence on the bridge.
The apprcach channel 1s flat and contains
s1lt and debris. The immediate downstrean
channel 1s relatively clear except for a few
rocks on the west bank.

Reservolr Area. Fisherville Pond 1s situated
1n mostly an undeveloped flat tc hilly rural
area north of the Town of Fisherville. A
high tension power 1ine c¢rosses the pond
north of the dam about 2,000 feet., The
Quinsigamond Rilver flows 1into the north end
of the pond and the Blackstone River into the

FISHERVILLE PCND DAM
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west end of the pond. There is considerable
meandering of the Quinsigamond River in the
pond which 1s mostly covered with a heavy
growth of cattalis..

e. Downstream Channel. The discharge from the
spillway flows down the Blackstone River. P
About 700 feet downstream of the dam, the ol
river crosses under a bridge on Main Street. -~
About 700 feet downstream of the bridge, the o
Blackstone Canal Joins the Blackstone River.

Evaluation. The above findings indicate that the Do
dam has several areas of distress that require |
attention. It 1is evident that the dam i1s not . @
adequately maintained and that deterioration will o
continue unless action 1s taken. Recommended

measures to improve these conditions are included

in Section 7.

FISHERVILLE POND DAM
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SECTION 4
OPERATING PROCEDURES
Procedures., There are rno formal operating pro-
cedures at Fisherville Pond Dam,.

Maintenance ¢f Dam., There 1is no systematic nain-
tenance program at the dam,

Maintenance of Operating Facilities. The outlet
gate 1s generally closed although it 1s report-
edly opened eve'y spring and fall. Flow over the
spillway 1s uncontrolled.: The =ix outlet gates
on the Blackstone Canal diversion are inoperable.

Description of Any Warning System in Effect,
There 1s no warning system in effect at this dam.

Evaluation Fisherville Pond Dam is in failr condi=~
tion and has been placed in the "high" hazard
category because of the possible danger to life
and property downstream. For this reason, it is
important that procedures for operation, mainten-
ance and emergencles be implemented as recom-
mended in Section 7.

FISHERVILLE POND DAM
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SECTION 5
HYDWAULIC/HYDROLOGIC

5.1 Evaluation of'Fééfures 3

a.

Design Data. The probable mwvimum flood
(PMF) rate was determined to pe 450 cfs per
square mile., .This calculaticn 1s based on an
average drainage area slope of 0.9 percent,
the pond-plus-swamp area to .drainage area
ratlioc of 5.1 percent, and the U.S. Army Corps
of Engineers' Flow Rates (dated December
1977). - Applying the full PMF rate to the 134
square miles of dralnage area results 1in a
calculated peak flood flow of 60,000 cfs as
the iInflow test flood. By adjusting the
Inflow.test flood for surcharge storage, the
maximum discharge rate was established as
58,800.¢fs (439 c¢fs per square mile) with the
water surface at E1 304.2. Flow over the
crest.of the dam 1is predicted to be 17,800

" efs, and flow through the spilllway would be

41,000 c¢fs. The maximum head on the dam :
wouldjbe 8.2 feet with a discharge of 59.87
cfs per foot of width. Depth at critical
flow would be 4,80 feet with a velocity of
12,50 feet per second.

Hydraul;c analyses indicate that the spillway
can discharge an estimated 13,000 e¢fs when
the water surface is at El1 296.0, which 1is
the -average elevation of the crest of the
dam. The splllway can discharge only 22.1
percent of the test outflow before the dam 1is
overtopped

Experience Déta. Hydraulic records are not
available for this dam. There 1s no documen=
tation:of overtopping of this dam.

U.S. Geological Survey water resources data
for the Blackstone River Gaging Statlion down=
stream of the dam were reviewed. Although
extreme dlscharges were recorded, their
effects on the dam were not significant.

Visual Observations. -Discharge from Flsher-~
ville Pond is over the spillway located on

FISHERVILLE POND DAM
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the east end of the dam, The splllway is a
200-foot long narrow-crested welr, A
' N
The stepped stone masonry spilllway 1s 1n good : .
to f.ilr condition; some of the mortar on the
two sidewalls 1ls cracked or mlssing. The
east end of the spilllway 1s 0.1 foot lower
than the west end. At the time of the inspec-
tion, the water level in the reservoeir was = )
almost 0.2 feet above the crest of the o
splllway. Therefore, most of the splllway
was not visible. .

d. Qvertopping Potentlal., Overtopplng of the Tl
dam by about 5.2 feet 1s expected under the .
test flood ocutflow of 58,800 e¢fs. iIn the T
event of overtopping, complete fallure of the
dam and splllway could occur.

Failiure of the dam only would produce a peak
discharge of 7,000 cfs andycombined with the
spiliway discharge of 13,000 cfs, results in a
total peak flow of 20, 000 ¢fs, The depth of
flow in the stream channel downstream of the
dam prior to dam failure would. be about 7.1
feet. Subsequent t¢ dam failure, thé depth
of flow would increase 1.9 feet for a total

~ depth of 9 feet. The impact of the dam faill=
ure on downstream properties along Main
Street would be increased flooding and addi-
tional property damage. The most severe
impact of dam fallure would be on the factory
builldings immediately downstream of the dam.
The fallure wave could severely damage
bulldings and cause the loss of many lives
depending on where the break occurred.

FISHERVILLE POND DAM
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SECTION 6
STRUCTURAL STABILITY : rc®

6.1 Evaluation of Structural Stability

a. Visual Observations. The evaluation of the
structural stability of the dam is based on
the visual inspection conducted on September
20, 1978. As discussed in Section 3, Visual
Inspection, the dam appears to be in fair
condition. It is recommended that a more
detailled investigation be initiated to
evaluate the stzbility of the dam and spill-
way and the seepage at the downstream toe of
the dam.

b. Design and Construction Data. There is one
plan (Figure B=2) available for this dam,
This plan shows g homogeneous dam with a
short cutoff stcne wall extending 25 feet
into the dam from the west spillway training
wall. Information on the type, shear
strength, and permeability of the soil and/or
rock materials 1s nonexistent.

Ce Ogeratigg Records. With the exceptien of two
plugged an noperable observation wells, ¢ne
located on the crest of the dam and the other
‘near the downstream toe, there is no evidence
that instrumentation of any type was ever
installed in Fisherville Pond Dam. The per-
formance of the spillway and dam under prior
loading can only be inferred from physical
evidence at the site.

d. Post-Construction Changes. The only recorded
changes after 1082 were repairs undertaken by
the Owner in 1945, At that time, washed-out
pertions of the stepped stone splllway were
ireplaced. However Figure B-2 shows two 4
foot by 6~foot slide gates as the outlet in
the east abutment. At the present time,
there 1s one 6-foot by 6-~foot slide gate.

e. Selsmic Stability. The dam is located in
Selsmic Zone No. 2 and in accordance with

Phase I "Recommended Guidelines" does not N
warrant seismic analyses. e
FISHERVILLE POND DAM S
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SECTION 7 ST ey

E ‘ ASSESSMENT, RECOMMENDATIONS, B e
E AND REMEDIAL MEASURES . o e
7.1 Dam Assessment Eii

- | a. Condition. Built in 1882, Fisherville Pond = ry

Dam was nelther deslgned nor constructed
according to current approved state-of-the-
art procedures. Based on the visual inspec-
-~ tion of the site, the limited engineering S
- ‘ data, and no evidence of operation or main- - . AR
tenance, there are areas of concern which ' N
must be corrected to assure the contlnued -
performance of this dam. Generally,. the dam
13 consldered to be in falr condltion. ' The
principal areas of concern are: seepage at
- the downstream toe of the dam; lack of
b adequate riprap protection-on the upstream .
face of the dam; erosion caused by surface
runoff at the downstream slope and next to o : RENENE
the west spillway training wall; thick vege~ A
tation and brush o¢n the upstream ana dewn- ‘ o At
stream slopes of the dam, L A

Hydraulic analyses 1ndicate that the exiating
- ‘ spillway without flashboards can discharge a
- flow of 13,000 cfs when the water level in
T the pond 1s at E1 296.0, which 18 the average SANAN
elevation of -the crest of the dam. The spille - : AN
| )] way can discharge only 22.1 percent of the
ST test flood before the dam 18 overtopped. An
‘ outfliow test flood of 58,800 cfs will overtop

;,' the dam by 8.2 feet. _ :

n. | S iy

a The limited information available indicates _ Sl
flooding of the mill occurred prior to’ 1855 : L.
and 1in 1968, 1969 and 1970. o O

b. Adeguacy. The lack of in-depth engineerinp Ll
data did not allow for a definitive review,. : -
Therefore the adequacy of this dam could not A
be assessed from the standpoint of reviewing ®
design and construction data, but is.based
primarily on visual inspectlon, past perforh
mance history and engineering Judgment.

FISHERVILLE POND DAM
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7.2

7.3

c. Urgency. The recommendaticns and remedial
neasures outlined below should be impleaented
by the Owner within two years after receipt
of this Phase I Inspection Report.

d. Need for Additlonal Investigations. Addi-
tional investigations to further assess the
adequacy of the dam and splllway are outlined
below in Section 7.2, Recommendations.

Recommendations. In view of the concerns over
the continued performance of the dam and spill-
way, 1t 1s recommended that the Owner employ a
qualified consultant to:

a. evaluate the stabllity of the dam

b. evaluate the seepage at the downstream toe of
the dam

¢. conduct a more detailed hydrologic and
hydraulic investigation of the site to design
an adequate spillway and/or to increase the
storage/discharge facilities at the site.
The study should include the effect of
downstream conditions.

The recommendations on repairs and maintenance

‘procedures are ocutlined below under Sectien 7.3,

Remedial Measures.

Remedial Measures

a. Operating and Malntenance Procedures. The
dam is not adequately maintained., =t is
recommended that the Owner accomplish the
following:

(1) repair the slide gate at the outlet
structure to prevent 1eakage and
deterioration

{2) remove the debris clogging the inlet
channels for the outlet, and provide a
log boom and/or trash rack

(3) add riprap on the upstream face of the
dam .

FISHERVILLE POND DAM
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- (4) remove ali debris, trees and brush from
the crest, upstream and downstream face
4 . of the dam

(5) £111 in the animal burrows on the crest

(6) remcve all trees and brush downstrean of
the dam to expose the seepage area, and S
remove the scattered plles of debrls in . -@®
the downstream area ORCE

(7) elear all debris from the outlet channel

(8) repair the cracked or missing mortar on - R
the spilllway and outlet tralning walls . -,._=

L : (9) remove all brush and vegetation from the
' spillway east training wall

" (10) £111 in the eroded slope of the.dam
[~ ‘ adjacent to the west training wall of the
' spillivay

(11) institute a definite plan for surveilw

lance and a warning system during periocds e

‘.. ¢of unusually heavy rains and/or runeff. A

l The warning system should be coordinated ...

- with upstream reservoirs in the water- DR,

. shed, because flooeding or failure of the

. upper dams will have a severe effect on
K Fisherville Pond : _

P (12) implement a systematic program of _
o maintenance inspections. As 3 minimum,

the inspecfion program should consist of
- ‘ a monthly inspection of the dam and .=
appurtenances and be supplemented by
additional inspections during and after
severe storms. All repairs and main-
tenance should be undertaken in compli-
ance with all applicable State
regulations

(13) technical inspections of this dam should
' be conducted on an annval basis.

7.4 Alternatives. An alternative to implementing the
recommendations and the malntenance procedures
ltemized above would be draining the pond and
breaching or removing the dam,.

FISHERVILLE POND DAM
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APPENDIX A

P PERIODIC INSPECTION
CHECKLIST

ay
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Earth Dam - Tootpath cn cres
changes (o dirt road in rt.
area -~ Fence on top of D/5-F

Jurraent Posl Elevation 289.1
aximum Impoundment to Date Unknown

Heavy vegetation on U/S & D/S
slopes

N/A

Movement or Settlement of Crest

Irregular Crest

Lateral Hovement

None visible. Heavy Vegetation.

vertical Alignment

Relatively flat

Horizontal Alignhment

‘Relatively straight - Bends in
right abutment

Cond'tion at Abutment and at
Concrete Structures

Left abutment tles into spillway
Right abutment is intake structure

Bldg. near D/S toe - 200' West

Indications of Movement of of splllway

Structural Items on 3Slopes

- : Debris, Large animal nole = 17 did.- me-
Trespassing on Slopes & 3' deep on main dam

Sloughing or Erosion of Slopes
or Abutments

Erosion on U/S & D/S

Roecik Slcpe Protection -~ Riprap
Fgilures

None visible.

“nusual sovement or Cracking at
or near Tces

None visible.

Jnusual Zmbankment or Downstream
Seepage

o' to 170' West of spiliway @
D/S toe water ponding

Piping or Boills

None visible.

Foundatlen ODralnage Features

None ‘visible.

Toe Jrains

None wvisible.

-

instrumentation System

2 - Obs. Wells

O .
Eal

L
page” “cf




TERIIIII T ST Ll e s
e - ~ P e T T o - - T Tameipgreige 07 "'J—': ) :
" tonmarytlle Pond viTn leptemter 07, 1372
iUt woaToRT 22 MIL1 - Blactdatcne iwe Edward 3rezc e
canald
TI321PLInt Geotechnlceal WAME Carol Swees
ARZA ZVALUATED CONDITLICUH
_ET OWIERS - TUTARE ZHEANNIL OALT {
T aAE ITEUTTURE idatural Zarth Channel -~ Stena
- | Training Walls - Diversicon Canal
. Syprzan . Channel ;
Slsve Condltlcns jFiat - Siited ©p
Zettem Condlitions Silt - Heavy Debris
[ - ) fand - 1y
Rock Slides or Falls - opaone
Log 3Bzom | None
“ahed Heavy Accumulation
~ebris
Condition of Concrete Lining |[None
sSrains or Weep Holes None ' .
nead.over gates. Coneg. Structure
c._ Intage Structure 6_wooden slide gates ~ Hand wheel =757
) . coperated. ' ) q}&xuqﬁ
Condition of Conerete -~ Crackefl - Fair - Minor Erosion ' RN
ooy Slide Gates - , il
Stop Logs and 8lots lide Gates - A

Severe leakage through slide zates - heavy accumulation of
debris at inlet & outlet of slide gates. Gates are
inoperable - Rusted - debris accumulated on U/S face of gates
¢. Dewnstream Channel - Earth Channel
1. Rock fill on west slcpe.

2. Channel to Stone Walled Channel - wilth walkway & wooden
trash gate. Thereafter to gate under building.
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PE? CDIC INSPECTION CHECK LIST

PROJECT Fisherw‘ll° Dond

DATE September 20, 1978

PROJECT FEATURE Outlet

NAME Edward Greco

DISCIPLINE Geotechnlcal

NAME Carol Sweet

AREA ZVALUATED

CONDITION

CUTLET WCORXS - OUTLET STRUCTURE

AnD QUTLET CHANNEL

Gen=ral Condition of Congrete

Good to falr

243t or Staining

31ide Gate Mechanism

Spalling None
Erosion or Cavitation Minor
None

‘Visible Reinforcing

Any Seepage or Efflorescence None - except through wooden Sﬁgi .
Condition at Joints Good
None

Drain Hcoles

Channel

Bedrock Outerops in D/S Channel

-Locse Rock or Tﬁees QOver-
hanging Channel

¥ -

Small trees

Condition of Discharge
Channel

RUUk—&“Stvne—tcvumutatiun——*?atr
Scme debris

WOOGEN SUNE GATE

HAND WHEEL -

!

———ee CONCRETE

»

f

Q.9 ————ems A S

STONE MASONRY
w/MORTAR IQINTS

pameizfor5
¢ o e e o e o

1ol 4

(U U ———
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PERICDIC INSPEZTICON CHECK LIST Hi:_
proJEcT Fisherville Pond DATE September 23, 1978 e
"':\:\."
PROSECT FEATURE  Spillway NAME Edward Greco RO
DISCIPLINE Geotechnical NAME Carocl Sweet e
ey

AREA EVALUATED CONDITICN
ZUTLET WCRKS - SPILLWAY WEIR, 200' - Long Broad Crested Weir T
STPECALL AuD DISCHARGE CEANNELS - Stepped Cascade - Granite 5lceds.-@
Natural Channel - 2 Stone -asonry - .-
a. approacn Cnaanel Walls - Mortared R
General Condition Good to fair e
R
Loose Rock Overhanging None = R

Channel

Trees Overhangling Channel

None

Fleoor of Approach Channel

S11t - Vegetatinn

o

Welr and Training Walls

Granite bIOCKS - ROCK ou EE!‘ESD In

spillway - 50' from left abutment

Gernieral Condlition of Good
Concrete -

Rust or Staining N/A

Spalling N/A

Any Visible Reinforcing N/A

Any Seepage or Efflorescence

None Visible

Drain Holes

None Visible

O

Discharge Channel

Naftural Stream Bed = BIACKStone
River - Wide Channel

Generas Condition

Good to Falr . .

Loose Rock Overhanving None < ;
Channel RO

Trees Overhanging Channel Along Stream Bank -:;x'

Fleoor of Channel Natural o

Gther Dbstructlons Bridge Downstream - 1957

Earth Dike along right side of channel build by C.E. - 1964 - o
Extends from spillway to bridge - sand and gravel - Little -

vegetative cover - slight ercslion

pageA=%0f_5




v g s . . e T
B i T R T R S R G S SRR CRYCE R R Sk AL I A L I S N R R ROt U - . S

APPENDIX B

PLAN OF DAM AND PREVIOUS ‘
INSPECTION REPORTS o

Figure B~l, Plan of Dam and Sectlons B=1
Flgure B-2, Plan of Dam dated 1882 B-2

Previous Inspections (partial listing) B-3

FISHERVILLE POND DAM
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TOWN OR CITY éz?AFToN
LOCATION 45 horve/le fond

Frane/mvic F f.'auu
OECREE NO. a0 ¢ £, 00

Darr. - 51faoc /01//

R 73 % .
DAM NO. "8
' C.C. DOCKET NO..
ozaonw? tON OF RESERVOIR & WATERSHED

M) pLan No. -

o ) DESGRIPTION OF DAM . —_—— -
Typa ' Neme of Main Stream /ac/r.ffanc /(7/”.
Length ¥ * anyother Streams
Height Length of Watershed
Thicknass top Yidth » "
“ bottom Is Watershed Cultivated
Oownstream Slope Parcant In Forests
Upstrasm “ . Steepness of Slops
Length of Spitlway Kind of Soil
Size of Gates Ho. of Acres in Watershed
Locatlon of Gates " w4 ® Reservolr
Fisshboards ueed Mow E Langth of Reservalr
Width Flashboards or Gates Wiath "
Oam designed by Mux Flow Cu. Ft per Sec.
*  constructed by Head of Flashbosrds-Low Water
__Yesr consuructed s : v oo- o __Migh * _
GEN!RAL RIMAHK‘ ) S S GEN!HA!.. QEMARK’.“—"—. — )
For Feshervi Mf? lo- 5/?7/}{90 _'Iusfct-.rrp lz./z §/ 27— Pcrtsior Arerorsons
5.C Heald, C. £ Worceshr
Approved : Joly 11, 1082,
Owneo. KALTsas 3420_5 LTwac
120 Mot ST, G R uFTON
e 12%d .anrta, Zwe 7
PREVIOUS INSPECTIONS (PARTIAL LISTING)
COPY OF INSPECTION CARD ON FILE AT THE MASSACHUSETTS
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NO. 2 VIEW OF DOWN

STREAM FACE OF bAM
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DIVERSION STRUCTURE

3 VIEW OF SEEPAGE AT TOE OF DAM

NO
NO. 4 VIEW OF DOWNSTREAM FACE OF ABANDONED




NO. 5 VIEW OF HEADWALL AND OPERATING
MECHANISM OF OUTLET WORKS

NO. 6 VIEW OF DOWNSTREAM FACE OF OUTLET WORKS o
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NO. 7 VIEW OF BLACKSTONE RIVFR
DOWNSTREAM OF SPILLWAY

NO.8 VIEW OF MAIN STREET BRIDGE
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APPENDIX D

; HYDROLOGIC AND HYDRAULIC ’T°. .
COMPUTATIONS S

FISHERVILLE POKD DAM
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APPENDIX E

INFORMATION AS CONTAINED IN THE ' {‘C’
NATIONAL INVENTORY OF DAMS L
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